Interaction between formaldehyde and luminescent MOF [Zn(NH₂bdc)(bix)]n in the electronic excited state.
The hydrogen bond between formaldehyde and the luminescent metal-organic framework (MOF) [Zn(NH2bdc)(bix)]n was investigated using density functional theory and time-dependent density functional theory. The frontier molecular orbitals and electronic configuration demonstrate that the origin of the luminescence can be attributed to ligand-to-ligand charge transfer. Examination of the hydrogen bond behavior in the electronic excited state, with comparison of the electronic transition energies, bond distances, binding energy, (1)H-NMR chemical shifts, and infrared spectra with those of the ground state, demonstrate that the hydrogen bond is stronger when in the electronic excited state. Strengthening of the hydrogen bond weakens the radioactive transition of [Zn(NH2bdc)(bix)]n, which thus leads to a luminescence decrease or quenching phenomenon, meaning that the luminescent MOF [Zn(NH2bdc)(bix)]n may be applied to the detection of formaldehyde.